Glutamate uptake and synthesis by Escherichia coli cells in seawater: effects on culturability loss and glycinebetaine transport.
In filtered natural seawater supplemented with potassium glutamate, the ability of Escherichia coli MC4100 cells to grow on a complex medium was enhanced as a logarithmic function of the external glutamate concentration. By comparison, a glutamate-respiring strain of E. coli exhibited a greater decline in culturability in seawater, suggesting a protective influence of the accumulated amino acid. Potassium glutamate increased the uptake of 14C-glycinebetaine by E. coli MC4100 cells in seawater and enhanced the protective effects of the betaine against culturability loss, possibly by increasing the expression of the ProU transport system. This bacterium apparently was able to synthesize glutamate because a protective effect (i.e. a lower culturability loss) was observed in seawater when supplemented with precursor compounds (2-oxoglutarate and glutamine). The combination of 2-oxoglutarate and glutamine resulted in the greatest protection of cells, possibly due to the synthesis of glutamate through glutamine 2-oxoglutarate amino transferase activity. The possible influence of glutamate and its precursors on survival of E. coli cells in the natural marine environment is considered, since glutamate, glutamine and betaines have been found in marine coastal waters and sediments.